Simvastatin promotes cell metabolism, proliferation, and osteoblastic differentiation in human periodontal ligament cells.
Simvastatin is one of the cholesterol lowering drugs. Recent studies demonstrated that it has a bone stimulatory effect. Periodontal ligament (PDL) cells are believed to play an important role in periodontal regeneration; that is, they may differentiate into specific cells which make cementum, bone, and attachment apparatus. It would be of interest whether simvastatin has a positive effect on PDL cells. Therefore, effects of simvastatin on cell proliferation and osteoblastic differentiation in PDL cells were analyzed. Human PDL cells were cultured in monolayer with simvastatin for 24 and 72 hours and cell metabolism and proliferation were determined. To analyze osteoblastic differentiation, human PDL cells were cultured in organoid culture for 7, 14, and 21 days and alkaline phosphatase (ALP) activity, osteopontin (OPN), bone morphogenetic protein (BMP) -2, osteocalcin (OCN), and calcium contents were measured. They were co-treated by simvastatin and mevalonate. Simvastatin enhanced cell proliferation and metabolism dose-dependently after 24 hours. Simvastatin also stimulated ALP activity of human PDL cells dose-dependently, and maximum effect was obtained at the concentration of 10(8) M. In time dependent analysis, 10(8) M simvastatin stimulated ALP activity and osteopontin content after 7 days and calcium contents after 21 days. BMP-2 and OCN contents were not detected. Moreover this statin-enhanced ALP activity was abolished by mevalonate. These results suggest that at low concentration, simvastatin exhibits positive effect on proliferation and osteoblastic differentiation of human PDL cells, and these effects may be caused by the inhibition of the mevalonate pathway.